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gle of the two perspectives, then looking at the audience as before, 
"it appeared that the various rows of persons had between them the 

natural distance expected for the size of the image or for the reduc- 
tion of the distance of the ohjects. By applying the two sets of 
prisms before the eyes without the opera-glass, it was observed, as 
was to be expected, that the stereoscopic effect was considerably ex- 
aggerated, because the binocular angle was increased without magni- 
fying the objects. :But looking with the two sets of prisms alone at 
distant objects, the exaggeration of perspective did not produce an 
unpleasant effect. I t  appeared as if we were looking at a small mo- 
del of the objects brought near the observer. :By the same reason, 
stereoscopic pictures of distant objects (avoiding to include in them 
near objects) can advantageously be taken at a larger angle than the 
natural angle, in order to give them the relief of which they are de- 
prived as much when we look at them with the eyes, as when we look 
only with one eye;  instead of being a defect, it seems that it is an 
improvement. I n  fact, the stereoscope gives us two eyes to see pic- 
tures of distant objects.--.Proe. Brit. Assoc., 1860. 

On the _Principles of the Solar Camera.* By A. CLAUDET. 

The solar camera invented by Woodward, is one of the most im- 
portant improvements introduced in the art of photography since its 
discovery. By its means, small negatives may produce pictures mag- 
nified to any extent;  a portrait taken on a collodion plate not larger 
than a visiting-card, can be increased, in the greatest perfection, to 
the size of nature ; views as small as those for the stereoscope can be 
also considerably enlarged. This is an immense advantage, which is 
easily understood when we consider how much quicker and in better 
proportion of perspective small pictures are taken by the camera ob- 
scura, while the manipulation is so greatly simplified. There is no- 
thing new in the enlargement of photographic pictures. This has 
been done long ago simply by attending to the law of conjugate loci; 
and every photographer has always been enabled, with his common 
camera, to increase or reduce the size of any image. :For the en- 
largement, it was only necessary to place the original very near the 
camera, and to increase in proportion the focal distance. :But the 
more the focal distance was increased, the more the intensity of light 
was reduced ; and a still greater loss of light arose from the necessity 
of diminishing the aperture of the lens, in order to avoid the spheri- 
cal aberration. Such conditions rendered the operation so long that 
it became almost an impossibility to produce any satisfactory results 
when the picture was to be considerably enlarged. For these reasons, 
it naturally occurred that if the negative, having its shadows perfectly 
transparent and its lights quite black, was turned against the strong 
light of the sun, its positive image at the focus of the camera would 
be so intense that the time of exposure would be considerably reduced. 
So that, in order to employ the light of the sun, and follow easily its 
position without havin~to move constantly the whole camera, it was 
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thought advisable to employ a movable reflecting mirror, sending the 
parallel rays of the sun on a vertical piano-convex lens condensing 
those rays on the negative, placed before the object glass and behind 
the condenser, somewhere in its luminous cone. Many contrivances 
for this object were resorted to, but without considering any thing 
else than throwing the strongest light possible on the negative to be 
copied. The constructors of these solar cameras never thought it 
very important to consider whether the focus of the condensing lens 
was better to fall before or behind the front of the object glass, pro- 
vided the negative was placed in the luminous cone of the condenser. 
This want of attention has been the cause which has made the solar 
camera a very imperfect instrument for copying negatives. The beau- 
tiful principle of Woodward's apparatus consists in his having decided 
the question of the position of the focus of the condenser, and in 
having placed it exactly on the front lens of the camera obscura. As 
this principle had not yet been explained when the invention was ex- 
hibited before the Photographic Societies of London and Paris, and 
not even by the inventor himself in the specification of his patent, 
Mr. Claudet has undertaken, in the interest of the photographic art, 
to bring the subject before the British Association, and to demonstrate 
that the solar camera of Woodward has solved the most difficult pro- 
blem of the optics of photography, and is capable of producing won~ 
derful results. This problem consists in forming the image of the 
negative to be copied only by the centre of the object-glass reduced 
to the smallest aperture possible, without losing the least proportion 
of the light illuminating the negative. The solar camera does not 
require any diaphragm to reduce the aperture of the lens, because 
every one of the points of the negative are visible only when they are 
defined on the image of the sun, and they are so (in that position ex- 
clusively), for the centre of the lens is the only point which sees the 
sun, while the various points of the negative which form the marginal 
zone of the lens, are defined against the comparatively obscure parts 
of the sky surrounding the sun, are, as it were, invisible to that zone; 
so that the image is produced only by the central rays, and not in the 
least degree by any other points of the lens, which are subject to 
spherical aberration. It is, in fact, a lens reduced to an aperture as 
small as is the image of the sun upon its surface, without the neces- 
sity of any diaphragm, and admitting the whole light of the sun after 
it has been condensed upon the various separate points of the nega- 
tive. It is evident that, from the centre of the lens the whole nega- 
tive has for background the sun itself, and from the other points of 
the lens it has for background only the sky surrounding the sun~ 
which fortunately has no effect in the formation of the image. Such 
is the essential principle of Woodward's solar camera, which did not 
exist in that instrument when the focus of the condenser was not on 
the object-glass. This principle is truly marvellous, but it must be 
observed that the solar camera, precisely on account of the excellence 
of this principle, requires the greatest precision in its construction. 
For its delicate performances, it must be as perfect as an astronomi- 
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"cal instrument, which, in fact, it is. The reflecting mirror should be 
plane, and with parallel surfaces, in order to reflect on the condenser 
an ~mage of the sun without deformation; and in order to keep the 
image always on the very centre of the object-glass, the only condi- 
tion for the exclusion of the oblique rays, the mirror should be capa- 
ble by its connexion with a heliostat of following the movements of 
the sun. The condenser itself should be achromatic, in order to re* 
fraet the image of the sun without dispersion~ and to define more cor- 
rectly the lines of the negative; and a no less important condition 
for losing nothing of the photogenic rays would be~ to have it formed 
with a glass perfectly homogeneous and colorless. With such im- 
provements, the solar camera will become capable of producing re- 
sults of the greatest beauty ; and~ without any question, its introduc- 
tion into the photographer's studio will mark a period of considerable 
improvement in the art.--Proc. JBrit. Assoc., 1860. 

On the Perception of Colors.* By Dr. GLADSTONE. 

The author described himself as in an intermediate position between 
those who have a normal vision of colors, and those who are termed 
" color-blind." These latter are usually unacquainted with the sen- 
sations of either red or green, and it becomes a desideratum to have 
good observations on those who are capable of acting somewhat as 
interpreters between them and those who perceive every color. By 
means of Chevreul's chromatic circles and scales, Maxwell's color- 
top, colored beads~ &c., the author was able to determine the follow- 
ing points in respect to his own vision. He sees red, in all probabil- 
ity, like other people, but it requires a larger quantity of the color 
to give the sensation than is usually the case ; hence a purple appears 
to him more blue, and an orange more yellow, than to the generality 
of observers. He is perfectly sensible of green, or rather of two dis- 
tinct greens,rathe one yellowish~ the other blueish,--but between them 
there lies a particular shade of green, to which his eyes are insensible 
as a color. This modifies his perception of many greens that approxi- 
mate to what is to him invisible. The shade occurs in nature on the 
back of the leaf of the variegated holly, and it may be produced in 
Maxwell's top by certain combinations of the colored disc ; the sim- 
plest being : m  

94"5 Brunswick Green (Blue Shade) q- 5"5 Ultramarine - - 9 4  
Black q- 6 White. 

While able perfectly to distinguish between red and green, the 
contrast does not readily catch his eye~ especially at a distance ; in 
fact, he is somewhat short-sighted in respect to these colors. He has 
reason to believe that, in his case, there has been a gradual improve- 
ment in his actual perception of colors, independently of his greater 
knowledge of them, though this is in opposition to the general expe- 
rience of those whose vision is in any way abnormal, and no other 
instance was known to the late Prof. George Wilson~ whose book is 
the standard one on the subject of color-blindness. 
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